Adult growth hormone deficiency (AGHD) syndrome has a constellation of features, like impaired cognitive function, altered body composition, poor quality of life and various metabolic changes. Most of its features resemble signs of aging as growth hormone (GH) secretion decreases with age. Hypothalamic-pituitary-adrenal (HPA) axis should be thoroughly investigated in this disease as patients with AGHD are at risk of life-threatening consequences due to partial or complete ACTH deficiency, especially in stressful conditions. GH deficiency has also been related to diabetes or glucose intolerance. It is relatively underdiagnosed problem in adults and requires a thorough workup including dynamic function tests like insulin tolerance test (ITT), which has been termed as the gold standard for the diagnosis of patients with ACTH deficiency.
INTRODUCTION
The anabolic growth hormone is synthesised by the somatotrophs cells of the anterior pituitary gland. It mediates its biological actions by binding to the extracellular domain of the GH receptor. Its secretion is regulated by the hypothalamus. Factors regulating its secretion are: growth hormone releasing hormone (GHRH), GH releasing peptide (ghrelin), somatostatin and IGF-1. Disorder of growth hormone are either due to its hypersecretion or deficiency. 1 Adult growth hormone deficiency (AGHD) is a syndrome which is characterised by decrease in bone mass, poor memory and cognitive function, changes in body mass composition, i.e. decrease lean body mass and increased total fat mass, diminished cardiac function, diminished activity of aerobic exercise capacity, diminished quality of life, adverse carbohydrate, lipid metabolic changes, and high rates of cardiovascular risk factors. 2 GH secretion decreases with age, that is why some of its manifestations of pathological GH deficiency mimic the clinical features of normal aging. 3 GH deficient patients are at increased risk of developing subtle to complete ACTH deficiency; thus putting them at increased risk of developing life-threatening consequences in periods of stress. Therefore, the HPA should be appropriately investigated in these patients. The spectrum of hypoadrenalism ranges from the full blown adrenal crisis to subtle dysfunctions in asymptomatic patients. 4 
CASE REPORT
A 51-year male, known case of type-2 diabetes mellitus for the last 12 years, came to Endocrine Clinic, Department of Chemical Pathology and Endocrinology, Armed Forces Institute of Pathology, Rawalpindi in November 2017 for the evaluation of growth hormone deficiency and ACTH deficiency. The patient was complaining of having a poor memory, being unable to concentrate, a low mood, easy fatigability and laziness since one year. He also complained of staying in social isolation most of the times. He was on antidiabetics for the last 12 years.
At the time of presentation, he was a depressed looking man with a medium built, well oriented in time, place and person. On general physical examination, he had a pulse of 76 beats per min, blood pressure was 130/80 mm of Hg, and respiratory rate was 16 breaths per minute. His height was 168 cm and he weighed 65. 4 Kgs with a body mass index of 23.17 Kg/m 2 . Systemic examinations of cardiovascular system, gastrointestinal system, respiratory system and central nervous system were unremarkable. The patient was married and had four children.
His routine laboratory investigations showed a hemoglobin of 15.1 g/dl (normal range for age 13-17 g/dL), total leucocyte count of 6. (normal range <6.5 %). His serum ferritin was 57.1 ng/ml (normal range 24-336 ng/ml). His urine routine examination was also normal.
The patient underwent various endocrinological investigations which included a normal thyroid stimulating hormone level of 1.06 mIU/L (normal range 0.4-4.5 mIU/L), serum luteinizing hormone (LH) 3.8 mIU/ml (normal range 1.2-8.6 mIU/ml), follicle stimulating hormone (FSH) concentration of 4.0 mIU/L (1.3-19.3 mIU/ml), testosterone levels were 13.1 nmol/L (normal range 6-27 nmol/L) and serum prolactin was 117 mIU/L (normal range 40-360 mIU/L). He had a normal concentration of various trace metals that included zinc, copper, lead and arsenic.
Before starting the dynamic endocrinological investigations, he was given the adult growth hormone deficiency quality of life assessment proforma, which is a conditionspecific quality of life measure for use in clinical trials and for the routine monitoring of patients, 5 to fill up by himself to assess his quality of life (Table I ). The score of this patient was 14 out of 25. 
DISCUSSION
Loss of the physiological effects of growth hormone results in malfunctioning of various organ systems, 6 which are manifested by a number of metabolic, muscular, cardiac, neuropsychiatric, cognitive performance and bone symptom. 7 Unfortunately, there is no single parameter which offers a reliable diagnostic usefulness in a suspected case of GH deficient patient. 8 This patient had typical neuropsychiatric symptoms of GH deficiency, like depression, lethargy, laziness, impaired cognitive functions, difficulty in concentrating and finishing tasks. Quality of life assessment proforma, duly filled by the patient, clearly indicated a low quality of life with factors which were hampering his daily activities, and were quite disturbing for him.
GHD is complex disease with constellation of signs and symptoms involving metabolism at various levels. As GH shares the same signalling molecule as insulin which can be a reason for its insulin mimetic action. Therefore, deficiency of GH can be linked to the development of glucose intolerance or diabetes, like in this patient. 9 This patient had a QoL-AGHD score of 14 which correlates with those documented by Häggström et al. 10 A number of isolated growth hormone deficient patients can have anterior pituitary hormone deficits. They are at increased risk of developing partial or complete ACTH deficiency as reported in this patient. These patients can have potentially life-threatening consequences due of inappropriate hypothalamic-pituitary-adrenal axis (HPA) response to stressful stimuli. Therefore, it is very essential to evaluate the integrity of the HPA in patients with GHD. 7 ITT has been accepted as the gold standard for detection of sub-clinical or partial ACTH deficiency. It has been studied against the response to surgical stress and has been regarded as the reference method to evaluate the HPA axis. A cortisol response of 500-550 nmol/L to insulin reflects normal functioning of HPA.
GHD is relatively a common problem in adults, but not been suspected commonly. The diagnosis of combined pituitary hormone deficiency requires dynamic function Growth hormone and ACTH deficiency in a diabetic adult tests including insulin tolerance test and ghrelin stimulation test, which are not widely available in Pakistan except only at some tertiary care diagnostic centres. GHD has significant metabolic morbidities in adults. It is recognised as a syndrome with multiple organ involvement. GHD patients with ACTH deficiency should be alerted of the potential risk of adrenal insufficiency in stressful events.
